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Total pyruvate dehydrogenase activities in hamster intestine increase from 40nmol/min (munits) per g of intestine in the foetal animals to 460munits/g in the adult, whereas the fraction ofthe enzyme in the active form increases from 34 to 42 % of the total activity over the same period. However, a complete conversion of the enzyme into the active form is observed in the neonatal animal immediately after birth. Results from experiments in vitro suggested that the activation of pyruvate dehydrogenase is controlled, in part, by the [NAD+]/ [NADH] ratio. This proposal was tested in vivo by examining the proportion of the enzyme in the active form during conditions when the [NAD+]/[NADH] ratio was markedly altered, and the data show a direct relationship between the mitochondrial redox state and activity of the active form.
Pyruvate is converted into acetyl-CoA in the mitochondrion by pyruvate dehydrogenase (EC 1.2.4.1), an enzyme that can be regulated by activation and inactivation reactions which are catalysed by other enzymes of the pyruvate dehydrogenase multienzyme complex (Linn et al., 1969a,b) . Thus phosphorylation and the concomitant inactivation of the enzyme is catalysed by a MgATP2--requiring kinase, and dephosphorylation and concomitant re-activation is catalysed by a Mg2+-and Ca2+-requiring phosphatase (Linn et al., 1969a,b; Denton et al., 1972; Siess & Wieland, 1972; Pettit et al., 1972) . Results obtained with a purified mammalian pyruvate dehydrogenase system indicate that the kinase and phosphatase maintain a steady-state activity of the complex, and that this activity is modulated by the pyruvate, K+ (possibly NH4+), uncomplexed Mg2+ and Ca2+ concentrations (Linn et al., 1969a; Hucho et al., 1972; Reed et al., 1973; Roche & Reed, 1974) (Pettit et al., 1975; Cooper et al., 1975) .
The role of pyruvate dehydrogenase in mammalian tissues may be expected to change during development. The proportions of nicotinamide-adenine dinucleotides are altered by a greater tissue oxygenation in the neonatal animal (Ballard, 1971a,b (Denton & Halperin, 1968; Williamson & Corkey, 1969 (Williamson, 1969; Ballard, 1971a,b) 
Protein analysis
Total protein concentrations in the intestinal homogenates were determined by the procedure of Lowry et al. (1951) , with bovine serum albumin as standard.
Results and Discussion Changes in activity during development Total activity in intestine increases markedly after birth, reaches a plateau before weaning, and then decreases somewhat to the adult value of460 munits/g of intestine (Fig. 1) (Linn et al., 1969a) . The activity of pyruvate dehydrogenase kinase is inhibited by NAD+; conversely, NADH inhibits pyruvate dehydrogenase phosphatase, and this inhibition is reversed by NAD+ (Pettit et al., 1975; Cooper et al., 1975 (Table 1) . At these two stages, the total pyruvate dehydrogenase activity decreases from 151 to 121 munits/g of intestine, the activity ofthe active form increases from 35 to 85munits/g of intestine and the percentage of pyruvate dehydrogenase in the active form increases from 22 to 75 % (Table 1) . These changes agree with the developmental patterns described here and also with the changes in calculated [NAD+]/ [NADH] ratios. The activities of other mitochondrial enzymes have been measured in tissue from the same animals in order to observe any general trend during the postnatal period. ,B-Hydroxybutyrate dehydrogenase activity remains relatively constant, whereas citrate synthase increases slightly (Table 1) . The protein content also remains con3tant (Table 1) . It is concluded that intestinal pyruvate dehydrogenase conversion does respond during the perinatal period to oxygenation in a manner that would be expected from observations in vitro (Linn et al., 1969a) .
A reversal of the oxygenation process associated with birth was simulated by exposing neonatal animals to a N2 atmosphere for 15 min before excising the tissue. The effects of hypoxia are demonstrated in Table 2 ; the calculated cytosolic free [NAD+]/[NADH] ratio fell from 167 to 157 and the mitochondrial ratio fell from 42 to 16 in the treated newborns. Under these conditions, the total pyruvate dehydrogenase decreased from 113 to 82munits/g of intestine, the active enzyme activity decreased from 113 to 56munits/g of intestine, and the percentage of pyruvate dehydrogenase in the active form decreased from 108 to 67 %. The effects of hypoxia on the other mitochondrial enzymes were that the 6-hydroxybutyrate dehydrogenase increased slightly and the during the neonatal period has been described in liver (Ballard, 1971a) . The protein concentration remained constant. Studies in vitro have shown that pyruvate dehydrogenase regulation is sensitive to changes in the concentrations of a number of physiological metabolites (Cooper et al., 1975 
